Absorption coefficients of ethylene have been measured in the region 1065-2000A. The most intense absorption has been found to occur in the bands near 1700A where the k values are near 1400 cm-'. Two main continua were found having maxima at 1620 and 1250A, with k values of 750 cm-' and 625 cm' at the respective maxima. The oscillator strengths are 0.34 for the 1620A continuum and 0.30 for the 1250A continuum. The ionization region was observed beginning at 1180A. A number of new bands were observed and some of them were classified as members of the first Rydberg system observed by Price and Tutte. A discussion of these results in the light of Mulliken's theoretical work is presented.
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EXPERIMENTAL
The ethylene was purified from tank gas by drying over P 2 0 5 and ten successive fractional distillations at the temperature of liquid nitrogen, retaining the middle fraction of each distillation. The final product was analyzed with a Consolidated Engineering Corporation Analytical Mass Spectrometer. No detectable impurities were found, indicating that the total impurities could not exceed 0.05 percent.
The absorption measurements were made in a manner exactly like that described in a previous paper of this laboratory.
7 Briefly, the dispersing instrument was a with a phosphor-coated P21 photomultiplier whose photocurrent was amplified and recorded on a Speedomax recorder.
In all regions Beer's law was found to hold over a five to tenfold pressure range. Corrections were made for scattered light and fluorescence of the LiF windows. The absorption was measured at a few hundred wavelengths one to five Angstroms apart. The absorption coefficient, k (in cm-'), is defined by I/10=exp (-kx) where x is the layer thickness of the absorbing gas in cm reduced to NTP. Previous work 7 has shown that the intensity of light leaving the exit slit was at least three orders of magnitude too small to produce any measurable photolysis of C 2 H 4 . A further check was made by re-running the absorption spectrum repeatedly on the same sample and finding no change.
RESULTS AND DISCUSSION
The absorption data obtained in this work are presented in Figs. 1-3. These are plots of k vs X for the ,000 , , , wavelength regions 1750-1970A, 1490-1790A, and 1065-1510A, respectively. As can be seen in the figures the absorption commences weakly near 2000A and rises to the first strong absorption, which begins abruptly at 1744A and extends to about 1405A where there is a region of relative transparency (k -115 cm-1). Strong absorption commences abruptly again at 1393A and continues to a minimum at -1125A, although the absorption is quite strong even at the minimum (kn: 350 cm-1). Below 1125A the absorption increases steadily to the limit of observation at 1065A. Throughout the entire region studied there is continuous absorption with bands superposed on all continua. Examination of Figs. 1-3 clearly discloses that:
(a) Continuum A has a maximum at about 1620A with k-750 cm at the maximum. The short and long wavelength limits are -1375A and -2000A, respectively.
(b) Continuum B has a maximum at about 1250A with kit625 cm-' at the maximum. The short and long wavelength limits are 1090A and 1360A, respectively.,' (c) Continuum C begins at about 1180A (estimated by extrapolation) and rises continuously to a maximum below the limit of observation.
The region between 1285 and 1420A may contain another continuum, but a positive statement in this regard cannot be made at this time.
For convenience of discussion, the data will be divided roughly into three regions (A, B, and C), corresponding to the three continua listed above.
Region A (1375-2000A)
This region contains at least two electronic transitions whose bands overlap each other. One transition, designated by Mulliken 8 as
begins with a series of weak bands superposed on a continuum. The continuum reaches a maximum at -1620A and extends to a short wavelength limit at 1375A. According to Mulliken, 8 ' 9 the excitation N--V leads to "relative rotation of the two CH 2 groups from their normal stable arrangement in one plane in state N toward an arrangement with their planes perpendicular in state V. This accounts reasonably for the extended wavelength range and very diffuse or pseudocontinuous appearance of the N-+V spectrum." Thus, theoretically, the spectrum should not be continuous. Table I lists the wavelengths and relative intensities of these bands, the intensities being measured from the apparently continuous base line and the wavelengths being taken at the points of strongest absorption. In Fig. 1 , straight lines were used to connect only the maxima and minima of the bands. The actual shapes are very diffuse.
Although these bands are very diffuse and quite far apart, and should have been resolved by our instrument, it must be admitted that the rotational structure may be so complex and the lines so much broadened that the absorption is only apparently continuous. Nevertheless, from a close examination of the original recorder traces, one must ascribe long wings to these bands in order to exclude the possibility of a true The discrepancy can probably be ascribed to the diffuse character of the bands. Indeed, Snow and Allsopp 2 and Scheibe and Grieneisen' found A to vary over a range of 100 cm-l, possibly as a result of the superposition of other frequency separations on the principal pattern. This frequency (750 cm-l) is suggested by Price and Tutte 4 to correspond to a twisting vibration of the CH 2 groups about each other, although it may be a reduced C = C vibration.
The f value of this apparent continuum was measured as 0.34 which is in good agreement with the value 0.344-0.15 of Platt et al. 5 and 0.30 of Wilkinson and Johnston.' The limits of integration are v= 50 000 cm-l and v= 72 730 cm-l. The second electronic transition in this region consists of the first member of the strong Rydberg series found by Price and Tutte. 4 This transition has been designated by Mulliken 8 as
The six members of this progression observed by Price were also observed in this laboratory, as were some additional bands at shorter wavelengths. The latter bands are quite diffuse; hence wave-number assignments are only approximate. Table II lists the wave numbers of the bands found by Price and those observed here. A relative intensity column is included. These relative intensities disagree somewhat with the results of Platt, Klevens, and Price. 5 The discrepancy is probably due to the difference in detection method rather than to resolution. Table III lists the k values obtained in this region for different ethylene pressures. It can be seen that even though the pressure varies over a factor of twenty, k shows no pressure dependence beyond the experimental limit of error.
The last six bands in Table II were not reported by Price. They appear to be members of the same progression as do the first six, although two of the Av values, 1150 and 1210 cm-l, do not fit the pattern well. However, A does show a generally decreasing trend, possibly due to anharmonicity in the upper state. The Avv values of Price also show this trend to a slight extent.
There are indications of several additional bands in Region A but most of them are extremely weak compared to the continuous absorption. Their diffuse nature and irregular spacing suggests a superposition of more than one pattern which, indeed, might account for the irregular RAe of Table II. The absorption coefficient data obtained in this research are compared in Table IV with that of Wilkinson  and Johnston  6 and Platt, Klevens, and Price.' (The values of these latter authors have been taken from graphs in their journal articles.) The values of Wilkinson and Johnston are for 30'C and should be increased by about 10 percent for comparison with ours.
It can be seen from Table IV that, in general, the agreement between the results of this work and TABLE III. Effect of pressure on absorption coefficients of C 2 H 4 . X those of Wilkinson and of Platt is relatively poor. In the region below 1640A, where the continuous absorption is stronger than that of the bands, our results agree better with those of Wilkinson than with those of Platt. In the region above 1640A, where the bands are more intense than the continuum, our results disagree with those of both authors. To explain these discrepancies one must first point out the difference in detection methods. 7 The photoelectric method used here has excellent reproducibility, within 4:5 percent. Also, the photomultiplier current varies linearly with light intensity, while in photographic photometry the relationship between light intensity and plate darkening is complex, with the resultant difficulties in reproducibility. In addition to the above point there are more specific reasons for the disagreement between our results and those of Wilkinson and of Platt, individually.
Examination of Fig. 4 of Wilkinson's paper shows the bands above 1640A to be poorly resolved. This would account for the low values as compared with ours. fit these series, the value of such a procedure is doubtful, especially since the resolution is inadequate.
As noted by Price and Tutte, the bands in the first system of the strong Rydberg series beginning at 1744A appear in pairs, the members of each pair having a 470 cm-l separation. As is apparent from Table II , the longer wavelength member of each pair is more intense than the short wavelength member. This agrees qualitatively with the results of Platt, Klevens, and Price. 5 In the second system of the series at 1392A, the intensity ratio of the doublet components is reversed. However, in the three remaining systems at 1289, 1247, and 1225A, the ratio again qualitatively resembles that of the 1744A system. The 470 cm-l separation between doublet members is maintained in all five systems observed.
Region C
This region contains the ionization continuum. The long wavelength limit of this continuum can be obtained by extrapolation and appears to be -1180A or 10.45 ev. It is in excellent agreement with the value obtained by Price and Tutte for the convergence limit of the Rydberg series. Measurements made in this laboratory, using an ion chamber as the absorption cell, gave a value 10.45+t0.02 ev for the ionization potential of ethylene. A detailed description of the latter measurement will be presented separately with data obtained for several gases.
